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I .  Introduction 

It  is  appropriate  at  periodic  intervals  to  take  stock  of  our 
progress  in  preventing  dental  disease,  particularly  in  its  most  ubiq 
uitous  manifestation,  dental  caries.    Because  dental  caries  is  the 
most  common  of  the  oral  diseases,  and  because  most  individuals  have 
their  first  experience  with  this  disease  in  childhood,  it  is  impor- 
tant to  understand  the  patterns  of  tooth  decay  in  the  early  years  of 
life.    These  patterns  can  be  delineated  by  studying  the  epidemiology 
of  dental  caries  (the  frequency  and  distribution  of  the  disease). 
With  the  epidemiologic  approach,  one  observes  the  disease  in  larger 
groups  of  people;  particular  attention  can  then  be  focused  on  those 
who  are  most  or  least  affected,  in  the  hope  of  finding  a  common  de- 
nominator for  each  group.    Even  where  this  technique  does  not  re- 
sult in  the  prevention  and  control  of  the  disease,  it  provides  infor 
mation  for  a  more  intelligent  approach  to  the  problem  by  everyone 
from  the  individual  practitioner  to  the  policy  maker. 

Epidemiologic  surveys  are  performed  on  the  national  level,  a 
well  as  by  various  states  and  cities.    During  World  War  II,  a  high 
caries  rate  was  noted  in  the  Northeast;  Massachusetts  ranked  eighth 
in  the  nation  in  caries  prevalence  of  its  army  inductees,  with  an 
average  DM FT  of  12.06.    In  1950-51,  Dr.  William  Wellock,  State  Denta 
Director,  conducted  a  major  dental  survey  of  Massachusetts  children 
and  observed  very  high  caries  levels.    Prior  to  the  study  documented 


herein,  Wei  lock's  data  was  the  only  estimate  of  statewide  caries  prev- 
alence levels.    Yet,  much  has  changed  in  30  years.    Prevention  of  den- 
tal caries  has  received  more  emphasis,  dental  care  provider  accessi- 
bility and  productivity  has  increased,  effective  topical  and  systemic 
modes  of  receiving  fluoride  have  been  developed,  and  water  fluorida- 
tion has  been  initiated  in  many  communities.    The  City  of  Boston  and 
the  cities  of  the  Metropolitan  District  Commission  were  fluoridated 
in  1978. 

It  is  clearly  important  for  these  newly  fluoridated  communi- 
ties that  statistically  sound  caries  data  be  obtained,  so  that  in  the 
future  the  effects  of  fluoridation  can  be  studied.    More  broadly 
speaking,  such  data  are  essential  because  the  allocation  of  resources 
for  dental  care  must  be  based  on  need  priorities  determined  from  data 
which  is  as  current  as  possible.    In  short,  against  the  background  of 
the  many  changes  which  have  occurred,  the  current  dental  health  of 
children  in  the  Commonwealth  of  Massachusetts  was  not  known  and  it  was 
evident  that  a  major  state-wide  dental  survey  was  required. 

The  report  presented  here  is  the  compilation  of  the  available 
data  for  the  1979  survey  of  the  school  children  of  the  City  of  Boston. 
The  entire  picture  of  the  dental  health  of  Massachusetts  children  can- 
not be  drawn  until  the  MDC  data  and  that  obtained  from  the  remainder  of 
the  State  are  added  in.    However,  as  the  largest  population  center  in 
the  State,  and  as  a  fluoridated  community  since  1978,  it  is  of  interest 
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to  review  the  data  for  Boston  apart  from  the  rest,  and  that  is  the  sub- 
ject of  this  report. 
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II .    Statement  of  Purpose 

The  Massachusetts  State  Health  Plan  states  as  one  of  its 

goals: 

"To  improve  the  dental  health  of 

the  residents  of  Massachusetts 

by  implementing  cost-effective 

preventive  programs". 
One  of  the  objectives  toward  this  goal  is  the  assessing  of  "the  oral 

health  status  of  the  population  in  Massachusetts           for  each  HSA, 

before  1983".    The  study  reported  herein  does  this  by  characterizing 
the  dental  status  of  children  in  the  Commonwealth  with  respect  to  den- 
tal caries,  oral  hygiene,  gingivitis,  orthodontic  need  and  trauma. 

The  data  collected  in  this  study  will  allow  us  to  gauge  our 
progress  in  dental  health  over  the  past  thirty  years.    In  addition, 
by  comparing  these  findings  with  available  national  data. of  the  last 
ten  years,  we  can  evaluate  our  condition  relative  to  the  rest  of  the 
country.    The  survey  results  are  necessary  not  only  to  characterize 
the  current  state  of  dental  health,  but  to  document  the  benefits  which 
are  expected  to  follow  the  fluoridation  of  community  water  supplies 
particularly  the  heavily  populated  MDC  area.    Meaningful  evaluation  of 
the  fluoridation  effort  is  practically  impossible  without  sound  base- 
line data  on  oral  health  status  prior  to  its  effect.    Moreover,  the 
prioritizing  and  planning  of  programs  and  resources  to  reduce  the 


incidence  and  prevalence  of  dental  disease  can  best  be  accomplished  by 
using  up-to-date  information  on  the  magnitude  and  distribution  of  the 
disease. 
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III.    Survey  Methods 

1 .    Sampl ing  Plan 

This  survey  attempts  to  characterize  the  dental  health  of  those 
most  susceptible  to  dental  caries,  the  young.    Therefore,  the  sample 
was  chosen  from  pupils  of  elementary  and  secondary  schools  in  Boston. 
This  population  includes  nearly  all  persons  between  the  ages  of  5  and 
16. 

The  sampling  plan  for  the  MDC  cities  and  towns  was  designed 
with  dual  objectives  in  mind;  the  evaluation  of  the  current  level  of 
dental  disease,  and  the  establishment  of  a  basis  for  comparison  over 
time  of  the  effects  of  fluoridation.    Boston,  as  a  large  and  unique 
segment  of  the  MDC  warrants  separate  documentation.    However,  the 
sampling  methodology  for  Boston  was  the  same  as  for  the  rest  of  the 
MDC. 

The  Boston  plan  was  as  follows: 

a.  a  sample  of  schools  was  chosen  from  the 
community. 

b.  a  sample  of  pupils  was  chosen  from  the 
selected  schools. 

c.  the  students  were  selected  on  an  individ- 
ual rather  than  a  cluster  (classroom) 
basis,  and  chosen  to  vary  in  age. 

Since  dental  caries,  one  of  the  major  factors  in  this  study, 


increases  with  age,  the  sampling  was  designed  to  reliably  estimate  the 
prevalence  in  each  separate  age  group  (6  year  olds  to  18  year  olds). 
Since  variability  in  caries  prevalence  increases  as  the  prevalence 
increases,  and  since  any  reductions  in  prevalence  are  measured  on  a 
"percentage  reduction",  it  was  appropriate  to  choose  equal  numbers  of 
pupils  in  each  age  group. 

Previous  experience  had  shewn  that  an  examiner  could  carefully 
examine  approximately  100  pupils  per  day  in  one  location,  and  80  or 
fewer  if  locations  had  to  be  changed.    This  factor  had  to  override  the 
desire  to  have  the  number  sampled  exactly  proportional  to  the  enroll- 
ment of  each  selected  school. 

In  selecting  the  schools  to  be  included,  the  school  grade 
structures  and  sizes  were  examined.    It  was  determined  how  many  schools 
were  needed  to  supply  the  necessary  numbers  of  students  per  age  cate- 
gory.   Again,  for  practical  reasons  of  time  and  transportation,  the 
smallest  unit  per  school  was  40  children. 

The  schools  were  chosen  with  probability  proportional  to  their 
enrollments,  e.g.,  a  school  with  400  pupils  was  given  twice  the  prob- 
ability of  being  selected  as  one  with  200  pupils.  The  schools  were 
selected  without  replacement  in  order  to  include  as  many  schools  as 
possible  from  the  different  sections  of  the  city,  and  to  counteract 
large  between-school  variation.  Those  schools  that  did  not  fit  the 
pattern  of  grade  structure  or  which  were  all  boys  or  all  girls  could 
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not  be  part  of  the  regular  "draw".    These  were  set  aside  in  a  special 
pool  and  were  selected  by  a  separate  process.    Appendix  I  lists  the 
selected  Boston  schools  and  the  number  of  pupils  which  needed  to  be 
examined  from  each  grade. 

The  selection  of  the  actual  students  to  be  examined  was  not  done 
until  shortly  before  the  examination,  to  avoid  selecting  students  who 
may  no  longer  have  been  in  the  school.    Because  of  the  possibilities 
of  non-attendance  on  the  day  of  the  examination,  refusal  to  be  examined, 
or  full  orthodontic  banding  obscuring  the  dentition  of  a  child,  it  was 
necessary  to  select  a  number  somewhat  larger  than  the  target  number  for 
each  school.    These  "alternates"  were  not  examined  until  every  attempt 
to  examine  the  selected  individuals  had  been  made.    However,  demographic 
data  was  obtained  on  every  student  who  was  selected  in  order  to  deter- 
mine if  the  subset  of  those  selected,  but  not  examined,  differed  from 
those  who  were  examined.    Experience  in  the  Boston  study  showed  that  30 
percent  overselectfon  was  necessary  for  elementary  and  junior  high 
students,  but  at  least  50  percent  was  required  for  high  schools  where 
attendance  and  compliance  were  generally  lower. 

The  following  methods  were  used  to  determine  which  students 
were  to  be  selected  from  schools  where  a  list  of  the  children  in  each 
grade  could  be  obtained: 

a.  The  numbers  in  each  grade  were  counted. 

b.  Each  number  was  divided  by  the  number  of  boys 
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needed  from  that  grade,  and  also  by  the 
number  of  girls  needed. 

c.  This  number  was  used  to  select  a  random  number 
from  a  table  of  random  numbers.  (Appendix  2). 

d.  That  random  number  determined  the  children  to 

be  selected.    For  instance,  if  the  random  number 
were  7,  and  4  boys  were  needed  from  a  class  of 
39,  the  7th,  17th,  27th  and  37th  students  would 
be  cited.    If  the  selectees  were  not  all  boys, 
the  boys  closest  to  these  numbers  were  chosen. 
Where  there  were  ties,  the  selection  alternated 
between  the  nearest  below  and  the  nearest  above. 
In  schools  where  children  were  ungraded,  or  where  grade  lists 
were  not  available: 

a.  A  list  or  card  catalogue  of  all  the  children  was 
obtained. 

b.  The  list  was  divided  by  the  number  of  children 
of  each  sex  needed  from  each  grade.    This  di- 
vision created  sets  of  names. 

c.  For  each  grade  and  sex,  a  number  was  randomly 
chosen  between  1  and  the  product  of  the  di- 
vision of  the  class  list.    The  child  of  the 


desired  grade  and  sex  that  v/as  closest  to  that 
number  on  the  class  list  was  selected.    This  was 
repeated  for  each  set  of  class  lists,  so  that  the 
correct  number  per  sex  was  obtained. 
The  sampling  fraction  used  in  this  plan  was  2.23  percent  for 
the  MDC  school  children;  approximately  500  children  per  grade  or  age 
group,  and  6500  students  overall.    The  sample  size  was  based  on  con- 
siderations of  applicability  and  of  precision.    The  intention  was  to 
provide  a  baseline  measure  of  pre-fluoridated  MDC  communities.  The 
Boston  part  of  the  MDC  survey,  alone,  was  to  include  over  2000  children 
This  goal  was  virtually  reached,  with  the  actual  examination  of  1976 
children. 

2.    Data  Collection 

There  were  two  aspects  to  the  data  collection:    the  actual 
clinical  examination,  and  a  mail  survey  sent  to  the  parents  of  the  chil 
dren  in  the  sample. 

Permission  to  conduct  the  survey  was  obtained  from  the  Super- 
intendent of  Boston  schools  and  from  the  Catholic  Archdiocese  of 
Boston.    The  target  sample  included  children  in  grades  K  to  11.  The 
field  "work  was  conducted  by  seven  Forsyth  dental  examiners  standardized 
to  the  use  of  the  dental  caries  diagnostic  criteria  of  the  National 
Institute  of  Dental  Research,  as  well  as  to  the  other  indices  used  in 
this  survey.    The  need  to  complete  the  examinations  in  a  short  period 
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of  time  necessitated  the  use  of  a  large  number  of  examiners.    The  exam- 
ing  period  was  a  short  and  intensive  one.    Examiner  calibration  was 
carried  out  throughout  the  duration  of  the  survey  to  help  insure  diag- 
nostic consistency.    All  examinations  were  conducted  with  a  portable 
light,  a  straight  back  chair  and  head  rest,  and  mirrors  and  #23  explor- 
ers, individually  sterilized  and  packaged  for  each  exam.    All  faulty 
instruments  were  discarded.    There  was  no  variation  in  supplies  and 
equipment  between  examiners.    Findings  were  recorded  by  trained  ancil- 
lary personnel  on  optical  scanning  sheets  for  subsequent  analysis  at 
the  Harvard  Computing  Center.    Clinical  findings  included  caries,  gin- 
gival condition,  oral  hygiene,  orthodontic  need  and  trauma. 

Caries  findings  were  determined  by  using  the  DMFT,  DMFS,  dft, 
and  dfs  indices,  in  accordance  with  the  criteria  of  the  National  Insti- 
tute of  Dental  Research.  (These  indices  attempt  to  identify  every  de- 
cayed (D),  missing  (M),  and  filled  (F)  tooth  (T)  in  the  permanent  den- 
tition.   Beyond  this,  it  is  also  possible  to  characterize  every  decay- 
ed (D),  missing  (M) ,  or  filled  (F)  surface  (S)  on  every  permanent  tooth 
available  for  inspection).    Teeth  which  were  unerupted  or  removed  for 
orthodontic  reasons  were  not  included  among  the  missing;  likewise, 
restorations  which  were  a  sequel  to  trauma  or  which  were  ascertained  to 
have  been  placed  for  aesthetic  purposes  were  also  not  counted.  This 
avoided  inflating  the  M  and  F  components  of  the  indices  with  non- 
carious  teeth  and  surfaces. 


The  deciduous  dentition  was  examined  in  terms  of  decayed  and 
filled  teeth  (dft)  and  decayed  and  filled  surfaces  (dfs).    The  lower 
case  letters  signify  primary  teeth,  and  the  "missing"  component  is 
dropped  because  after  the  age  of  5,  an  appreciable  number  of  teeth  are 
missing  because  of  normal  exfoliation. 

Gingival  health  was  assessed  by  means  of  the  Gingival  Index 
(G.I.)  of  Loe  and  Silness;  this  is  a  visual  assessment,  not  using  a 
periodontal  probe.    The  Loe-Silness  index  was  chosen  because  it  is 
sufficiently  refined  to  distinguish  various  gingival  disease  states 
in  children,  and  yet  it  lends  itself  well  to  rapid  survey  techniques. 
With  this  method,  the  interdental  papillae  and  the  gingival  margins  of 
six  selected  teeth  are  scored  on  a  scale  of  zero  (healthy)  to  three 
(severe  inflammation).    The  descriptions  of  the  clinical  states  cor- 
responding to  each  score  are  described  in  the  original  work  by  Loe  and 
Silness,  and  all  examiners  were  well  versed  in  the  criteria.  The 
tissue  on  all  four  sides  of  each  of  the  six  teeth  was  examined;  all 
six  teeth  also  had  to  be  present  in  order  to  record  the  index;  as  a 
result  some  children  could  not  be  evaluated  due  to  lack  of  one  or  more 
of  the  designated  teeth.    The  aggregate  of  the  scores  for  an  individual 
subject  represented  his/her  gingival  index. 

The  best  known  of  the  various  indices  for  oral  hygiene  is  that 
of  Greene  and  Vermillion  which  was  purposefully  developed  for  large 
scale  surveys.    With  this  index,  six  pre-designated  permanent  teeth 


were  scored,  on  one  surface  each,  on  a  scale  of  zero  to  three.  Zero 
represents  no  debris,  one  represents  debris  on  the  gingival  one-third 
of  the  tooth  surface,  two,  the  gingival  two-thirds,  and  three  repre- 
sents a  surface  completely  covered  with  debris.    In  this  index,  unlike 
the  gingival  index,  adjacent  teeth  are  substituted  when  the  pre-desig- 
nated  teeth  were  not  available.    Notwithstanding,  many  5  and  6  year 
olds  did  not  have  sufficient  permanent  dentition  for  this  assessment. 
The  aggregate  score  for  the  six  teeth  was  the  oral  hygiene  index  for 
each  subject. 

The  two  best  known  orthodontic  indices  are  those  of  Salzman 
and  Grainger,  the  latter  being  somewhat  more  extensive  and  refined. 
Either  one  would  take  far  more  time  per  subject  than  could  be  afforded 
in  a  large-scale  survey  such  as  this  one.    No  satisfactory  and  rapid 
index  for  orthodontic  assessment  could  be  found,  so  one  was  devised 
with  the  assistance  of  Dr.  Coenraad  Moorrees,  Head  of  the  Forsyth 
Orthodontic  Department.    Occlusal  problems  were  divided  into  four 
categories:    overjet,  overbite,  Class  III  malocclusion,  and  crowding. 
These  findings  were  recorded  predominantly  in  older  children,  where 
sufficient  permanent  dentition  allowed  for  diagnosis.    Rather  than 
attempt  a  measure  of  severity  of  the  malocclusions,  only  cases  re- 
garded as  severe  and  in  need  of  treatment  were  noted.    The  criteria 
for  determining  severity  was  as  follows: 

a.    Overjet:    5  or  more  mm  between  the  most  anterior 
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tooth  of  the  mandible  and  the 
anterior  teeth  of  the  maxilla  as 
measured  by  a  marked  tongue  blade 
or  toothpick. 

b.  Overbite:  the  eclipse  of  two-thirds  or  more  of 

lower  anterior  crowns  by  the  maxillary 
anteriors.    Negative  overbite  (open 
bite)  was  determined  by  a  space 
equal  to  two-thirds  or  more  of  the 
length  of  mandibular  anterior  crowns 
between  the  mandibular  and  maxillary 
incisors. 

c.  Class  III:    all  Class  III  malocclusions  were 

considered  severe,  with  the  ex- 
ception of  teeth  that  were  edge 
to  edge. 

d.  Crowding:     space  equivalent  to  the  mesial  - 

distal  diameter  of  a  lower  in- 
cisor missing  in  either  the 
maxillary  or  mandibular  arch  was 
considered  severe. 
No  attempt  was  made  to  record  the  children  who  had  undergone 
orthodontic  treatment  in  the  past,  since  the  main  effort  of  this  survey 


was  to  determine  treatment  needs.    Those  currently  in  treatment  were 
not  usually  examined  due  to  the  obscuring  of  their  teeth  by  bands; 
children  with  removable  retainers,  however,  were  examined. 

The  most  common  form  of  dental  trauma  encountered  is  injury  to 
the  anterior  teeth.    Ellis  and  Davey  have  classified  such  injuries  in 
a  simple  and  clear  way  which  is  useful  for  the  clinician.  This 
scheme  is  standard  in  pediatric  dentistry,  but,  because  it  relies  on 
the  clinical  appearance  of  the  tooth  shortly  after  the  traumatic  in- 
cident, it  cannot  be  entirely  useful  to  the  epidemiologist.  However, 
an  adaptation  of  this  index  was  derived.    In  this  survey,  any  trauma, 
whether  or  not  it  was  repaired,  was  recorded  on  a  scale  of  1  to  3. 
These  classifications  correspond  to  the  first  three  classes  of  the 
Ellis  and  Davey  scheme. 

Class  1:    Simple  fracture  involving  little  or  no 
dentin. 

Class  2:    More  extensive  fracture  of  the  crown  in- 
volving dentin,  but  not  the  dental  pulp. 

Class  3:    Extensive  fracture  of  the  crown,  involv- 
ing considerable  dentin  and  evidence  of 
exposure  of  the  dental  pulp.    In  this 
class,  most  or  all  of  the  tooth's  crown 
was  destroyed. 

Treatment  need  categories  were  restricted  to  those  teeth  in 
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need  of  endodontic  treatment 

The  second  aspect  of  the  study  was  the  mail  survey  of  parents. 
Addresses  and  telephone  numbers  of  parents  or  guardians  were  obtained 
for  each  child  in  the  target  sample.    These  addresses  and  numbers  were 
verified  by  the  examination  recorders  during  the  actual  clinical  exams 
in  the  schools.    The  questionnaire  for  the  parents  was  designed  jointly 
by  the  Massachusetts  Department  of  Public  Health,  the  Harvard  School  of 
Public  Health,  and  the  Forsyth  Dental  Center.    Every  attempt  was  made 
to  produce  a  clear,  easy  to  read  form  with  as  little  ambiguity  as 
possible.    Non-English  questionnaires  were  printed  and  used  when  indi- 
cated by  school  personnel  that  they  would  be  necessary.    A  copy  of  this 
survey  instrument  is  affixed  to  the  report  (Appendix  3).    Care  was 
taken  to  avoid  violation  of  privacy,  yet  still  obtain  the  needed  infor- 
mation.   For  example,  level  of  parental  education  (Question  19)  and  the 
usual  method  of  dental  bill  payment  (Question  18),  are  used  as  indirect 
indicators  of  socio-economic  status. 

During  the  summer  and  fall  of  1979,  questionnaires  were  mailed 
to  the  parents  of  children  who  had  been  examined  previously.    Each  form 
contained  a  code  number,  so  that  the  returned  copy  could  be  matched  to 
the  appropriate  child.    This  allows  for  age-specific  comparisons  between 
oral  health  findings  and  the  findings  obtained  by  the  mail  survey. 

A  reasonable  period  of  time  was  allowed  to  elapse  before  the 
non-respondents  received  a  second,  and  eventually,  a  third  mailing. 


In  order  to  determine  if  the  non-respondents  (and  their  children)  dif- 
fered from  the  respondents,  a  sub-sample  of  non-respondents  was  sur- 
veyed by  telephone.    Three  age  groups  were  selected  for  this  sub- 
sample  (8,  12,  and  16).    The  age  groups  were  selected  so  that  there 
would  be  a  large  enough  number  of  non-respondents  in  the  event  that  all 
analyses  had  to  be  carried  out  on  these  groups  alone.    This  would  be 
necessary  in  the  event  that  the  respondents  differed  significantly 
from  the  non-respondents.    The  tabulations  of  the  mail  survey  were 
carried  out  by  the  Harvard  Computing  Center,  and  completed  during  the 
summer  of  1980. 

The  response  rate  for  the  combined  mail  and  telephone  survey 
was  63  percent  which  is  considered  satisfactory  for  this  type  of  pol- 
ling effort. 

.    Appendix  4  contains  examples  of  the  recording  sheets  used  for 
the  various  indices,  as  well  as  the  form  given  to  each  child  to  take 
home  to  his/her  parent.    Children  classified  as  IV  (immediate  treatment 
required)  were  not  given  the  form;  rather,  it  was  turned  in  to  the 
school  nurse  or  an  appropriate  school  official,  to  be  mailed  to  the 
parents. 


IV.  Findings 

1 .    Caries  Findings 

One  thousand,  nine  hundred  and  seventy  six  children,  predomi- 
nantly between  the  ages  of  4  and  18  (six  were  in  the  age  group  19-21) 
were  examined.    The  basic  dental  findings  in  terms  of  DMF  (permanent) 
teeth  by  age  and  sex  are  presented  in  Table  1.1  and  Figure  1.1.  The 
trends  for  each  sex  are  similar  in  each  age  group,  although  the  values 
for  females  are  generally  higher  than  for  males.    This  is  consistent 
with  the  nationwide  caries  study  (HANES)  as  well  as  the  MDC  phase  of 
this  current  study. 

The  DMFT  values  start  at  near  zero  for  five  and  six  year  olds 
and  climb  steadily  to  approximately  10+  at  age  17,  the  last  level  for 
which  there  are  reasonable  sample  sizes.    Thus,  there  is  an  implied 
increment  of  roughly  one  tooth  per  year  per  child. 

The  "M"  component  was  intended  to  include  only  teeth  missing 
due  to  caries,  and  that  distinction  was  made  by  the  examiners  and  re- 
corded in  longhand.    However,  during  the  keypunching  of  the  data  into 
the  computer,  this  distinction  was  lost,  and  teeth  missing  due  to 
orthodontics  or  trauma  were  included  with  those  missing  due  to  caries. 
In  preparing  this  report,  the  data  was  analyzed  to  determine  the  ex- 
act inflation  of  the  "M"  component.    It  was  found  that  26  percent  of 
the  465  missing  teeth  were  extracted  for  reasons  other  than  caries. 
This  is  equivalent  to  36  children,  or  15. S  percent  of  the  223  children 
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with  missing  permanent  teeth.    The  "M"  component  comprises  only  about 
5  percent  of  the  DMFT,  and  the  teeth  missing  for  reasons  other  than 
caries  comprise  only  26  percent  of  this  5  percent.    Therefore,  the 
DMFT  values  listed  in  Table  1.1  may  be  slightly  inflated,  but  only  by 
a  very  small  margin. 

The  decayed  and  filled  surfaces  are  also  reported  in  Table  1.1 
and  shown  graphically  in  Figure  1.2.    The  "M"  component  is  dropped 
here,  since  it  is  not  certain  how  many  carious  surfaces  are  associ- 
ated with  a  given  missing  tooth.    The  slightly  higher  values  for  fe- 
males are  again  evident.    The  DF  surface  counts  rise  from  virtually 
zero  at  ages  five  and  six  to  values  of  about  16-19  at  age  17.  The 
implied  annual  DF  surface  increment,  therefore,  is  about  1-1/3  to  1-1/2. 

In  Figure  1.3,  the  ratio  of  filled  teeth  to  the  DMFT  has  been 
plotted  against  age  for  males  and  females.    Figure  1.4  shows  the  ratio 
of  filled  surfaces  to  decayed  and  filled  surfaces.    These  figures  run 
in  parallel  and  reflect  the  extent  to  which  needed  dental  restorative 
care  is  being  obtained.    The  ratio  is  about  1  at  age  five,  drops  to 
0.4-0.6,  and  then  climbs  in  the  older  ages  to  a  value  of  about  0.S  at 
age  17.    Females  have  a  slightly  higher  ratio  than  boys  after  age  13. 
Thus,  Boston  children  have  had  65  to  85  percent  of  their  restorative 
needs  for  permanent  teeth  taken  care  of. 

The  ratio  of  missing  teeth  to  decayed,  filled  and  missing  teeth 
by  age  and  sex  is  shown  in  Figure  1.5.    This  index  remains  essentially 
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at  or  near  zero  through  age  eight,  and  then  rises  to  a  value  of  ap- 
proximately 0.07  -  0.08  at  age  17.    It  is  interesting  to  note  that  the 
tooth  most  frequently  missing  among  the  Boston  children  was  the  lower 
right  first  molar,  with  the  lower  left  first  molar  a  close  second,  and 
these  two  teeth  were  often  missing  together.    The  upper  molars  were 
missing  with  much  less  frequency. 

The  caries  experience  in  deciduous  teeth  is  expressed  as  df 
surfaces.    The  nature  of  the  exfoliation  process  of  the  deciduous  den- 
tition makes  the  "M"  component  difficult  to  use.    Table  1.2  and  Figure 
1.6  summarize  the  deciduous  teeth  caries  experience.    From  a  value  of 
about  3  dfs  at  age  five,  caries  increases  until  age  7  or  8,  and  then 
declines  to  coincide  with  the  exfoliation  of  deciduous  teeth.  The 
over-all  relationship  of  males  to  females  as  seen  in  the  caries  exper- 
ience of  permanent  teeth  is  not  evident  in  the  deciduous  teeth. 

Race  was  divided  into  four  categories  for  computer  analysis: 
white,  black,  other  and  unknown.    This  approach  yielded  sufficient  a 
sample  size  in  each  category  for  meaningful  analysis.    Table  1.3  sum- 
marizes the  caries  experience  of  the  Boston  children  by  age  and  race. 
Figures  1.7,  1.8,  1.9  and  1.10  contain  findings  by  age  and  race  rela- 
tive to  DM FT,  DFS,  FT/DMFT  and  FS/DFS  respectively. 

There  appears  to  be  little  difference  in  caries  findings  between 
whites  and  non-whites  until  age  17,  beyond  which  sample  sizes  become 
small.    It  is  evident  that  there  are  little  differences  in  DMFT  between 
whites  and  blacks.    In  Figures  1.9  and  1.10,  it  can  be  seen  that  non-whites 
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have  a  lower  level  of  restorative  treatment  than  their  white  counter- 
parts.   Since  the  number  of  missing  teeth  is  not  substantially  different 
from  one  race  to  another,  the  difference  in  FT/DMFT  ratios  can  only  be 
attributed  to  the  difference  in  the  number  of  filled  and  decayed  teeth. 

Table  1.4  and  Figure  1.11  summarize  the  deciduous  caries  experi- 
ence by  age  and  race.    At  ages  4-6,  non-whites  had  a  higher  number  of 
dfs;  at  age  7,  the  situation  reverses  itself,  and  from  that  point 
whites  tend  to  have  higher  dfs. 

The  information  about  permanent  teeth  is  summarized  in  Table  1.5. 
Table  1.6  does  the  same  for  the  deciduous  dentition.    The  sample  means 
and  standard  deviations  reported  here  were  computed  using  formulas  ap- 
propriate for  a  simple  random  design,  and  therefore,  are  slightly 
smaller  than  they  should  be  since  the  study  is  based  upon  a  multi-stage 
clustered  sampling  design.    Extensive  weighting  procedures  are  required 
for  more  precise  estimates  and  this  may  be  the  subject  of  later  analyti- 
cal work. 

Figure  1.12  presents  a  frequency  distribution  of  permanent  teeth 
caries  in  order  to  show  how  the  DMFT  is  distributed  among  the  children 
examined.    Those  with  a  DMFT  of  zero  are  largely  made  up  of  the  younger 
children  with  few  permanent  teeth  at  risk  for  a  short  period  of  time. 
For  instance,  more  than  80  percent  of  4,  5,  and  6  year  olds  had  a  perma- 
nent DMFT  of  zero.    It  can  be  seen  that  the  majority  of  children  fall  in 
the  area  between  1  and  8  DMFT. 

Figure  1.13  gives  the  distribution  for  the  deciduous  dentition. 
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Again,  there  are  a  large  number  with  zero  dft.  In  this  case  it  is  due 
to  the  older-age  children  who  have  few  deciduous  teeth  at  risk  for  de- 
cay: 6.6  percent  of  11  year  olds  and  80  percent  of  12  year  olds  had  a 
zero  dft. 

It  is  of  interest  to  compare  the  results  of  this  study  with 
those  reported  by  Wei  lock  in  1950-51  for  Massachusetts  children.  Fig- 
ure 1.14  shows  the  age-specific  values  obtained  in  the  Massachusetts 
survey  and  the  corresconding  values  (unweighted  average  of  males  and 
females)  observed  in  Boston.    It  is  immediately  obvious  that  the  cur- 
rent data  reflect  a  distinctly  lower  level  of  caries  experience.  Age- 
specific  DMFT  values  generally  were  30-50  percent  lower  in  the  1979 
findings.    Data  obtained  in  the  MDC  communities  reveal  even  a  lower 
caries  rate,  and  the  last  phase  of  the  study  will  make  Dossible  a  de- 
finitive evaluation  of  the  trends  of  caries  in  the  state.    However,  it 
is  guite  clear  that  there  is  reason  to  believe  that  caries  in  Massachu 
setts  may  be  declining  and  that  there  has  been  a  definite  decrease  ove 
the  past  30  years. 

The  FT/DMFT  and  FS/DFS  ratio  reflect  the  extent  to  which  needed 
restorative  services  are  being  obtained.  By  eight  years  of  age,  the 
ratio  is  in  excess  of  0.5  and  climbs  steadily  to  0.85  at  age  17.  Thus 
in  the  older  children,  about  85  percent  of  their  restorative  needs  hav 
been  met.  This  is  guite  high,  especially  when  compared  with  Wellock's 
study,  which  found  only  28  percent  of  the  needed  restorative  work 
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completed  in  17  year  olds.    This  is  also  surprising  in  light  of  the 
fact  that  Boston's  children  are  generally  not  in  a  high  socio-economic 
level.    It  appears,  therefore,  that  access  to  and  utilization  of  den- 
tal care  facilities  have  improved  in  the  past  30  years. 

Tables  1.7  and  1.8  warrant  comparison  with  their  counterparts, 
Tables  1.5  and  1.6,  in  order  to  gauge  the  components  and  the  magnitude 
of  the  change  in  the  caries  picture  of  30  years  aqo.    The  1951  data  is 
taken  from  Wellock's  final  report. 

The  past  30  years  have  seen  so  many  advances  in  dentistry  that 
it  is  difficult  to  single  out  one  major  contributing  factor.  Beside 
advances  in  fluoridation,  there  have  been  increases  in  the  number  and 
type  of  dental  personnel,  improved  access  to  care,  increased  knowledge 
of  dental  disease,  and  increased  interest  in  preventive  measures.  Com- 
parison between  Wellock's  data  and  the  data  in  this  report  gives  testi- 
mony to  the  changing  patterns  of  dental  disease,  perhaps  resulting  from 
the  factors  just  noted. 

2.    Findings  Relative  to  Caries-Free  Children 

It  is  of  particular  interest  to  look  at  the  data  for  these  chil- 
dren who  were  found  to  be  completely  free  of  decayed,  filled,  or  missing 
-due-to  caries  teeth.    The  total  number  of  children  who  were  caries-free 
in  their  permanent  dentition  was  451,  which  translates  to  22.8  percent 
of  the  total  population  of  1976  children.    Males  were  caries-free  more 
often  (25.4%)  than  females  (20.3%). 
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A  chi-square  test  for  significance  shows  this  difference  to  be  highly  sig 
nificant  at  the  0.01  level.    This  is  consistent,  again,  with  published 
data  on  the  higher  rate  of  caries  in  females.    This  information  is  shown 
in  Figure  2.1  by  age  categories.    Note  that  the  percentages  by  age  are 
quite  low.    For  example,  at  age  seven,  4.5  percent  of  males  were  caries- 
free;  or  in  another  case,  at  age  eleven,  0.5  percent  of  females  were 
caries-free.    In  the  younger  age  groups,  the  percentages  are  much  higher, 
but  this  is  a  reflection  of  the  fact  that  there  are  fewer  permanent 
teeth  at  risk,  rather  than  an  absolute  statement  of  lowered  caries  rate. 
It  is  also  interesting  to  note  that  the  lower  caries  rate  among  males  is 
a  constant  phenomenon  in  nearly  all  age  groups. 

Table  2.1  shows  how  the  451  caries-free  (permanent  dentition) 
children  are  distributed  by  age  and  sex  and  how  they  relate  to  the  total 
population.    Again,  there  is  a  decrease  in  caries-free  children  with 
increasing  age,  demonstrating  the  increase  in  caries  experience  with  age 
in  childhood. 

Table  2.2  gives  the  information  about  caries  free  subsets  in  re- 
lation to  race.    Blacks  and  whites  are  the  two  racial  groups  with  mean- 
ingful sample  sizes  and  it  is  evident  that  the  percentage  of  caries-free 
children  in  each  of  these  groups  is  not  markedly  different.    Note  the 
substantial  number  of  children  with  race  unknown  signalling  the  need  for 
caution  in  interpreting  the  race  data. 
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The  data  on  deciduous  teeth  are  given  in  Table  2.3.    As  the 
numbers  of  deciduous  teeth  decrease  with  increasing  age,  the  surfaces 
available  for  study  decrease,  so  that  the  probability  of  a  caries  free 
deciduous  dentition  increases.    This  is  more  marked  among  the  females 
who  tend  to  lose  their  deciduous  teeth  earlier.    There  are  a  substan- 
tial number  of  5,  6  and  7  year  olds  who  have  a  dentition  unmarred  by 
decay  or  its  repair. 

3.    OHI,  61,  Orthodontic  and  Trauma  Findings 

Table  3.1  contains  a  summary  of  the  basic  findings  in  the  four 
categories  of  interest  for  1000  females  and  976  males  between  the 
ages  of  4  and  21.    Ages  4,  and  18  to  21  are  very  few  in  number  and 
cannot  be  representative  of  their  age  group. 

The  Simplified  Oral  Hygiene  Index  has  already  been  described. 
The  possible  scores  for  those  who  could  be  examined  were  0,  1,  2,  3. 
A  score  of  3  meant  that  the  entire  surface  of  the  tooth  was  covered 
with  debris.    Six  teeth  were  examined  on  one  surface  each.    The  total 
score  per  child  was  divided  by  6  to  obtain  the  mean.    Table  3.1  shows 
that  the  mean  scores  tend  to  rise  slowly  with  age,  reaching  a  peak  at 
ages  10-13  and  slowly  dropping  after  that.    Tables  3.2  and  3.3  show 
higher  mean  scores  for  blacks  than  for  whites,  and  slightly  higher  for 
males  than  females.    The  average  score  for  ages  6-11  (0.91)  was  slight- 
ly higher  than  for  ages  12-17  (0.88).    The  HANES  findings  also  shown  in 
these  tables  are  discussed  below. 
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The  gingival  index  ranged  from  0  to  3,  indicating  the  spectrum 
from  no  inflammation  to  severe  inflammation.    The  percentages  of 
children  eligible  for  this  examination  were  42.55  percent  males  and 
39.4  percent  females  with  the  remainder  not  having  the  necessary  den- 
tition for  this  examination.    Table  3.1  indicates  that  there  is  a  gen- 
eral rise  of  the  mean  score  with  age.    Very  few  of  those  examined  had 
no  inflammation  (2.15  percent  of  males  and  3.2  percent  of  females). 
The  majority  had  at  least  one  area  of  mild  (1)  or  moderate  (2)  inflam- 
mation.   A  very  small  percent  presented  with  an  area  of  severe  inflam- 
mation (1.23  percent  of  males  and  0.5  percent  of  females).    In  all 
cases  except  males,  aged  12-17,  blacks  had  better  scores  than  whites. 
This  may  be  due  to  the  difficulty  of  the  visual  detection  of  inflamma- 
tion in  highly  pigmented  gingivae.    Generalization  for  male  and  female 
differences  cannot  be  easily  drawn,  although  Figures  3.1  and  3.2  show 
a  higher  percentage  of  females  with  scores  of  0,  1,  2  and  a  lower  per- 
centage with  a  score  of  3. 

The  results  of  Orthodontic  Need  Index  summarized  are  in  Tables 
3.1  and  3.4.    The  most  common  occlusal  disturbance  was  overjet,  with 
overbite  and  crowding  as  close  seconds.    Class  III  malocclusions  were 
relatively  uncommon.    Females  had  a  slightly  higher  incidence  of  over- 
jet  and  overbite  while  males  had  more  cases  of  Class  III  and  crowding. 

The  trauma  index  applies  almost  exclusively  to  anterior  teeth. 
As  might  be  expected,  males  had  a  higher  incidence  of  trauma  than 
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females,  and  for  both  groups,  trauma  was  seen  most  often  in  the  adoles- 
cent years.    Trauma  was  recorded  whether  it  had  been  repaired  or  not, 
so  that  this  is  not  an  indication  of  treatment  need.    Trauma  was  ac- 
tually quite  uncommon  since  92.32  percent  of  males  and  96.10  percent  of 
females  exhibited  no  indications  of  it.    These  findings  are  summarized 
in  Figures  3.3  and  3.4,  and  in  Table  3.5. 

There  are  no  comprehensive  studies  of  the  factors  described  here 
that  have  been  previously  done  in  Boston.    However,  a  nationwide  study 
from  1971-75,  the  Health  and  Nutrition  Examination  Survey  (HANES)  can 
serve  as  a  point  of  comparison  as  has  been  shown  in  Tables  3.2  and  3.3. 
The  same  oral  hygiene  index  was  used  in  both  studies,  and  it  can  be 
seen  that  there  are  some  similar  trends.    Blacks  had  hiqher  mean  scores 
than  whites,  and  males  were  higher  than  females,  enhancing  the  credi- 
bility of  our  data.    The  mean  scores  for  each  group  were  generally 
hiqher  in  the  Boston  study;  this  may  reflect  the  fact  that  our  group 
was  a  more  homogeneous  group  (all  living  in  a  major  city)  than  the 
HANES  group. 

The  HANES  study  used  the  average  Periodontal  Index  of  Russel 
which  scores  from  0-2  for  gingival  inflammation  and  6-8  for  pocket  for- 
mation.   Due  to  the  different  indices  employed,  direct  comparison  of 
the  Boston  and  HANES  data  is  not  possible. 

Although  we  have  no  previous  data  on  Boston  children  in  terms  of 
oral  hygiene  and  periodontal  status,  the  results  of  this  study  indicate 
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that  improvement  is  needed.    While  the  caries  experience  in  Massachusetts 
may  be  declining,  emphasis  may  need  to  shift  to  more  prevention-oriented 
periodontal  and  gingival  treatment. 

The  orthodontic  needs  are  quite  high  for  Boston  children.  Perhaps 
some  children  who  had  been  examined  were  scheduled  for  future  treatment 
while  others  may  be  faced  with  financial  barriers  in  obtaining  treat- 
ment.   At  any  rate,  the  findings  do  indicate  a  need  for  greater  awareness 
of  the  orthodontic  problems  of  Boston  children.. 

The  trauma  category  has  already  been  discussed.    The  percentage  of 
children  in  this  group  was  very  small,  and  there  are  no  statistics  in 
HANES  with  which  we  can  compare  them.    Ellis  and  Davey  reported  4.2  per- 
cent of  4251  school  children  had  fractured  teeth.    This  is  very  close  to 
our  overall  figures  of  5.8  percent  of  all  children  examined. 
Mail  Survey  Findings 

The  final  response  rate  for  the  combined  mail  and  telephone  survey 
was  63  percent,  which  is  generally  considered  satisfactory  for  this  type 
of  polling  effort  in  a  community  as  large  as  the  City  of  Boston.  The 
overwhelming  majority  of  respondents  were  mothers  (83%),  although  this 
number  dropped  to  65  percent  among  the  telephone  respondents.  Female 
guardians  (19%)  were  a  large  group  here.    We  were  also  able  to  ascertain 
that  76  percent  of  the  children  examined  have  lived  in  the  same  Boston 
community  since  birth,  so  that  24  percent  were  not  life-long  residents. 

The  non-respondents  to  the  mail  survey  who  were  contacted  by 


telephone,  did  not  differ  significantly  enough  from  the  larger  grouD  to 
warrant  restricting  the  analyses  to  ages  8,  12,  and  16  alone.  However, 
as  summarized  in  Table  4.1,  this  group  shows  certain  tendencies:  it 
has  a  lower  education  level,  is  less  dentally  informed,  is  more  depend- 
ent on  third-party  payments,  uses  fewer  supplementary  fluorides,  and  is 
more  apt  to  have  received  non-diagnostic  or  preventive  treatment  for 
their  children  at  the  last  dental  visit. 

Table  4.2  demonstrates  a  slightly  higher  mean  DMFT  for  this  grouD 
as  compared  with  the  respondents  by  mail.    The  differences  between  a 
mail  and  telephone  survey  must  be  kept  in  mind;  the  telephone  respond- 
ent may  feel  more  captive  and  be  more  likely  to  respond  with  "I  don't 
know".    Also,  the  unwillingness  to  divulge  information  may  be  more  pro- 
nounced on  the  telephone,  resulting  in  more  vague  or  inaccurate  infor- 
mation.   It  must  also  be  borne  in  mind  that  this  is  a  group  that  did 
not  respond  to  three  consecutive  mailings. 

Questions  concerning  parents'  knowledge  about  fluoridation  yielded 
some  surprising  results.    Of  the  entire  group,  69  percent  knew  that 
fluoride  reduced  tooth  decay,  12  percent  thought  it  purified  the  water, 
and  19  percent  did  not  know  its  purpose  precisely.    Thirty-nine  percent 
did  not  know  their  community  water  supply  was  fluoridated.    Yet,  a  sig- 
nificant number  of  children  had  received  supplementary  fluorides  either 
systemically  (40*) ,  topically  at  the  dental  office  (48%),  topically  in 
the  form  of  a  rinse  (12%),  or  by  use  of  fluoride  toothpastes  {79%). 


Table  4.1 

PROFILE  OF  SUBSAKPI2  OF  RESPONDENTS  (MAIL) 
AND  NON-RESPONDENTS"  (TELEPHONE) 
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Table  4.3  demonstrates  that  the  users  of  systemic  fluorides  have 
slightly  lower  DMFT  counts  than  non-users.    For  other  fluorides,  dif- 
ferences are  trivial  and/or  in  the  wrong  direction  for  both  the  6-11 
and  12-17  age  group. 

Other  factors  which  relate  to  caries  are  oral  hygiene  and  nu- 
trition.   The  mail  survey  found  that  89  percent  of  the  children 
brushed  one  or  more  times  per  day,  85  percent  of  them  ate  sweets 
"sometimes"  or  "frequently"  while  13  percent  ate  them  "always".  Fig- 
ure 4.1  shows  a  general  rise  in  DMFT  with  the  frequency  of  sugar  in- 
take.   (The  1  percent  who  answered  "never"  must  be  discounted,  as  this 
is  too  small  a  group).    In  an  attempt  to  correlate  snacking  with  tele- 
vision viewing,  the  hours  of  television  per  day  were  estimated  for 
weekdays  and  weekends.    Two  to  three  hours  was  the  most  common  re- 
sponse for  weekdays,  while  weekends  involved  three  to  six  or  more 
hours  of  viewing  per  day.    A  relationship  of  these  hours  to  DMFT  is 
not  apparent.    Children  who  watch  television  six  or  more  hours  are 
not  conspicuously  different  from  those  who  watch  for  considerably 
fewer  hours  (Figure  4.2). 

The  level  and  type  of  dental  care  is  important  since  it  affects 
the  caries  rate  (D),  as  well  as  the  amount  of  treatment  (M,F)  re- 
flected in  mean  DMFT  counts.    Ninety-five  percent  of  the  sample  ques- 
tioned had  taken  their  children  to  the  dentist.    For  a  larqe  group, 
the  last  dental  visit  was  predominantly  diagnostic  or  Dreventive 
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(Table  4.4),  indicating  that  their  oral  health  status  was  such  that  in- 
tervention was  not  necessary.    This  is  supported  by  the  fact  that  79 
percent  of  these  visits  were  for  "regular  checkups",  only  8  percent  for 
pain,  3  percent  for  trauma,  and  10  percent  for  "other".    Sixty  percent 
of  these  children  receive  their  dental  care  from  private  offices,  while 
neighborhood  health  centers  are  a  distant  second  (19%).    There  does  not 
seem  to  be  a  significant  impact  on  DMFT  by  the  source  of  dental  care, 
although  Table  4.5  shows  a  lower  DMFT  for  the  3  percent  of  the  12-17 
year  olds  attending  dental  school  clinics.    The  converse  is  true  for 
6-11  year  olds,  however.    They,  along  with  the  6  percent  attending  hos- 
pital clinics,  have  the  higher  DMFT.    Perhaps,  this  may  reflect  the 
higher  incidence  of  treatment  (F)  in  the  younger  age  group  in  these  two 
academic  environments.    However,  these  groups  are  too  small  in  number 
to  draw  any  conclusions. 

Fifty  percent  of  parents  paid  dental  bills  themselves,  while 
33  percent  relied  on  Medicaid  and  16  percent  on  insurance.    The  third- 
party  payment  recipients  show  a  somewhat  higher  mean  DMFT  than  the 
self-payers  (Table  4.5). 

Since  utilization  of  dental  services  is  positively  correlated 
with  socio-economic  status,  the  level  of  maximum  parental  education 
was  investigated.    The  majority  (54«)  had  a  high  school  education, 
while  28  percent  had  colleqe  or  vocational  training.    In  an  attempt  to 
correlate  this  with  DMFT  counts,  the  highest  DMFT  counts  for  6-11  year 
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olds  were  found  for  those  whose  parents  had  only  elementary  school  ed- 
ucation. In  the  12-17  year  olds,  the  highest  DMFT  were  for  the  major- 
ity, the  high  school  educated  group. 

The  orthodontic  information  revealed  that  only  8.5  percent  of 
the  children  have  or  ever  had  braces  or  retainers  on  their  teeth. 
However,  24  percent  of  them  were  perceived  by  their  parents  as  needing 
orthodontic  treatment.    Two  percent  were  reported  as  having  habits 
such  as  thumb-sucking,  either  in  the  present  or  past. 

In  the  questions  concerning  trauma,  33  percent  reported  that 
their  children  engaged  in  contact  sports,  but  only  21  percent  of  these 
(7  percent  of  entire  sample)  wore  a  mouthguard  most  of  the  time.  An- 
other 12  percent  (4  percent  of  sample)  wore  one  sometimes.  Nineteen 
percent  of  parents  reported  some  injury  to  their  children's  teeth,  re- 
sulting in  permanent  damage. 

There  is  no  precedent  for  a  mail  survey  of  this  magnitude  for 
the  City  of  Boston,  so  parallels  and  comparisons  cannot  be  made.  How- 
ever, the  mail  survey  does  serve  to  elucidate  and  raise  questions  about 
many  aspects  of  the  Phase  One  and  Phase  Two  findings  in  the  Boston 
study. 

The  role  of  supplementary  fluorides  is  of  interest  to  research- 
ers.   We  were  unable  to  demonstrate  an  impact  on  DMFT  with  the  survey 
techniques  used.    However,  the  frequency  of  encounters  with  sweet  snacks 
is  shown  to  correlate  positively  with  DMFT,  so  that  even  though  the 


caries  experience  of  Boston  school  children  is  diminishing,  their  exoo- 
sure  to  sweets  is  an  important  factor  in  DMFT. 

The  possibly  higher  DMFT  for  third-party  patients  is  of  interest, 
since  it  raises  questions  of  increased  utilization  of  dental  services  o 
increased  rate  of  treatment.    It  will  be  interesting  to  note  if  similar 
trends  are  found  in  the  MDC  study,  and  if  the  breakdown  of  centers  for 
treatment  is  different,  creating  any  other  impact  on  DMFT.    We  cannot 
readily  draw  any  conclusions  relative  to  education  level  of  parents  and 
DMFT,  although  the  two  highest  education  groups  had  the  lower  DMFT. 
Again,  further  data  for  MDC  may  elucidate  this  point. 

The  Orthodontic  Index  determined  that  20.2  percent  of  the  chil- 
dren examined  were  in  need  of  orthodontic  treatment  (23.4  percent  of 
12-17  year  olds).    It  is  interesting  to  note  that  a  very  close  number, 
24  percent,  were  perceived  as  needing  treatment  by  their  parents.  Also 
overjet  was  the  most  commonly-found  occlusal  disturbance.    In  this  mail 
survey  we  find  26  percent  of  the  sample  having  a  history  of  thumbsuckin 
or  other  habit  which  can  be  related  to  overjet. 

There  is  some  discrepancy  in  the  trauma  information.    Only  8  per- 
cent of  male  and  4  percent  of  females  were  found  to  have  traumatized 
teeth  during  the  actual  examination,  but  parents  reported  an  incidence 
19  percent.    This  could  be  because  cases  were  missed  in  examination,  or 
the  injury  so  minor  as  to  not  be  recorded.    Also,  missing  teeth  may  not 
have  been  recorded  as  trauma  when  such  was  the  case.    In  addition,  the 


injury  mentioned  by  the  parent  may  refer  to  deciduous  teeth  lost  by  the 
time  of  the  exam.    Finally,  the  problem  of  recall  on  the  part  of  the 
parents  must  be  considered,  i.e.,  the  accident  could  have  happened  to  a 
subject's  sibling. 

It  is  evident  that  more  work  could  be  done  in  the  analysis  of  the 
mail  survey  data  and  its  relation  to  the  caries  data.    Interested  indi- 
viduals could  spend  an  extended  period  partitioning  the  parental  and  the 
caries  data  to  provide  numerous  correlations  and  cross-comparisons.  At 
the  very  least,  it  would  be  of  interest  to  put  some  of  the  observations 
noted  herein  (e.g.:    increasing  caries  experience  with  increasing  sugar 
consumption)  on  firmer  statistical  footing  by  way  of  appropriate  testing 
procedures. 


V.    Discussion:    Comparison  to  Other  Studies 

It  is  of  interest  to  compare  the  caries  findings  of  the  Boston 
study  with  those  of  other  parts  of  the  United  States  and  the  world. 
Many  studies  have  been  carried  out  to  determine  the  impact  of  water 
fluoridation,  noting  the  large  drop  in  DMFT  after  a  period  of  fluorida- 
tion. 

A  recent  study  by  the  University  of  North  Carolina  documents  a 
reduction  in  the  prevalence  of  DMF  teeth  in  children.    The  greater  pro- 
portion of  the  affected  teeth  were  filled,  while  a  smaller  proportion 
are  missing,  as  compared  with  a  previous  study  in  1960-1963.    17  year 
old  whites  in  this  study  had  a  DMFT  of  approximately  10.    This  is  very 
close  to  the  Boston  data.    Scores  for  non-whites  were  significantly 
lower.    Those  in  the  study  were  gathered  from  the  entire  state,  re- 
gardless of  fluoridation  status. 

Closer  to  Boston,  a  study  was  conducted  in  New  Haven,  Connecticut 
in  1977,  after  ten  years  of  fluoridation.    It  was  found  that  24.4  per- 
cent of  school -age  children  were  caries  free,  and  the  DMFT  at  age  16 
was  5.60.    This  represents  a  drop  of  52.4  Dercent  since  1967,  and  it  is, 
of  course,  lower  than  the  Boston  mean  DMFT  at  that  age. 

In  Rhode  Island,  in  1974,  after  twenty  years  of  fluoridation,  the 
DMFT  for  16  year  olds  was  only  6.0.    Rhode  Island  geographically  is 
close  to  Boston  and  similar  to  it  in  many  ways.    Yet,  a  siqnif icantly 
lower  DMFT  can  be  observed. 


Areas  of  already  low  decay  rates  have  reported  even  lower  DMFT 
after  fluoridation.    One  such  study  comes  from  Winona,  Minnesota  where 
the  average  DMFT  at  age  11  was  1.84  in  1976,  after  11  years  of  fluori- 
dation.   In  1965,  the  DMFT  for  this  group  was  4.08.    This  latter  number 
is  closer  to  Boston's  11  year-old  children's  DMFT  than  the  post-fluori- 
dation  estimate. 

Studies  from  outside  the  United  States  show  similar  findings. 
In  Toronto,  Canada,  in  1978,  11  year  olds  had  a  DMFT  of  1.5  after  14 
years  of  fluoridation.    Further  away,  in  Perth,  Australia,  10  year  old 
children  had  a  DMFT  of  1.9  in  1977;  a  drop  from  4.8  in  1967. 

These  comparisons  serve  to  illustrate  that,  while  the  caries 
rate  in  Boston  has  dropped,  and  we  have  made  a  good  deal  of  progress, 
there  is  still  a  way  to  go.    Some  of  the  fluoridated  cities  mentioned 
above  had  pre-fluoridation  DMFT  lower  than  those  of  Boston.    It  may  be, 
in  fact,  that  Boston  is  coming  into  line  with  the  rest  of  the  country. 
Figure  5.1  compares  Boston  with  the  nationwide  HANES  study  of  1971-74, 
and  it  can  be  seen  that  Boston  has  come  closer  to  the  nationwide  average, 
but  it  is  still  higher.    This  bears  further  analysis  and  discussion  be- 
fore definitive  statements  can  be  formulated  about  the  definite  decline 
in  the  caries  rate. 
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APPENDIX  III 


MASSACHUSETTS  DEPARTMENT  OF  PUBLIC  HEALTH 
Dental  Health  Survey 


Please  mark  an  x  in  the  box  next  to  your  answer  to  the  following  questions. 

1.  The  person  filling  out  this  questionnaire  is  the 
  mother 

  father 

 male  guardian  or  relative 

  female  guardian  or  relative 

  other 

2.  Which  answer  best  describes  the  purpose  of  public  water  fluoridation? 
  to  reduce  pollution 

  to  improve  the  taste  of  the  water 

  to  reduce  tooth  decay 

  to  purify  the  water 

  I  don't  know 

3.  Does  your  child  play  contact  sports  such  as  football,  hockey, 
lacrosse,  rugby,  boxing,  etc.? 

 yes 

 no 

I  don't  know 


Massachusetts  Department  of  Public  Health  -  Dental  Health  Survey 

4.  Does  your  child  wear  a  mouthguard  when  he/she  plays  contact 
sports?    Mouthguards  are  any  devices  which  are  supposed  to 
protect  the  teeth. 

  always  or  most  cf  the  time 

  some  of  the  time 

  hardly  ever  or  never 

  I  don't  know 

  doesn't  play  contact  sports 

5.  Has  your  child  ever  had  an  injury  to  the  teeth?    Some  examples  of 
tooth  injuries  are  teeth  knocked  out,  broken  teeth,  and  chipped 
teeth. 

  yes,  the  type  and  cause  of  injury  were   


 no 

  I  don't  know 

5.     Has  your  child  ever  had  his/her  teeth  straightened  by  using  braces 
or  bands  or  a  retainer  on  the  teeth? 

 yes 

 no 

  I  don't  know 

7.      Do  you  think  his  or  her  teeth  need  straightening  by  using  braces 
or  bands  or  a  retainer  on  the  teeth? 

 yes 

  no 

I  don't  know 
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8.  Many  children  suck  their  thumbs  or  fingers,  sometimes  until  a 
fairly  late  age.    Did  your  child  ever  suck  his/her  thumb  or  finge 

  yes ,  still  does 

 yes,  until  age   

  no,  never  did 

9.  How  often  would  you  say  your  child  brushes  his/her  teeth? 


10.     Many  children  watch  television  and  eat  snack  foods  while  watching 
Please  estimate  the  number  of  hours  per  day  your  child  watches 
television. 


two  or  more  times  a  day 


about  once  a  day 


three  or  four  times  a  week 


once  or  twice  a  week 


hours  per  day  during 
the  week 


hours  per  day  during 
the  weekend 


0 


0 


2 


2 


3 


3 


4 


4 


5 


5  or  more 


5  or  more 
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11.      How  frequently  does  your  child  eat  sweet  snacks  such  as  desserts, 
cookies,  candy,  jelly,  soft  drinks,  jello,  ice  cream,  pudding, 
sugar-coated  cereal,  chewing  gum,  candied  popcorn,  etc.? 

  never 

  sometimes 

  frequently 

  always 


12.      Does  your  child  now  use,  or  has  he/she  ever  used,  any  of  the 
following?    Check  all  that  apply. 

  fluoride  tablets,  pills,  drops  or  vitamins  with  fluoride 

(If  yes,  for  how  many  years   ) 

 fluoride  rinse  at  home  (If  yes,  for  how  many  years   ) 

  fluoride  rinse  at  school  (If  yes,  for  how  many  years   ) 

  fluoride  applied  at  the  dental  office  (If  yes,  for  how  many 

years   ) 

 fluoride  toothpaste  (If  yes,  for  how  many  years   ) 


13.     Has  your  child  ever  been  to  the  dentist?   yes    no 

If  your  answer  was  no,  please. skip  to  question  19. 


14.      If  your  answer  to  question  13  was  yes,  what  was  the  approximate 
date  (month  and  year)  of  his/her  last  visit  as  best  you  can 
recall ? 


(month  J  (year ) 
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15.  What  was  the  reason  for  your  child's  last  visit  to  the  dent 
Check  all  that  apply. 

  regular  check-up 

.  pain 

 dental  accident  (tooth  knocked  out,  chipped,  etc.) 

  other 

16.  What  happened  at  this  visit?    Check  all  that  apply. 
  examination 

  teeth  cleaned 

  fill ing 

  tooth  pulled  out 

  other 

17.  Where  did  your  child  last  receive  dental  care? 
  private  dental  office 

  dental  school 

  cl inic 

  neighborhood  health  center 

 hospital  dental  clinic 

other 
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18.      Your  child's  dental  bills  are  paid  by 

  parent/guardian 

  Medicaid 

  Insurance 

  other 


19.     The  next  question  is  about  you.    We  ask  it  so  that  we  will  be  able 
to  describe  our  sample  as  a  group.    Your  answers  will  not  be 
identified  with  you  in  any  way 

Please  circle  the  number  of  years  of  education  completed  by 
both  parents  of  the  child.    If  the  child  does  not  live  with 
his/her  parents,  circle  the  number  of  years  of  completed  education 
for  the  guardians. 

Male  Guardian       Female  Guardian 


Mother 

Farther 

or  Relative 

or  Relative 

1 

1   '  . 

1 

1 

2 

2  .. 

2 

2 

El ementa ry 

3 

3"  . 

3 

3 

School 

4"" 

4  ' 

4 

4 

'5 

5  _ 

5 

C 

6 

5 

5 

6 

7 

•  .7 

7 

7 

8 

'8 

8 

8 

9 

9 

9 

9 

High 

10 

10 

10 

10 

School 

11 

11 

n 

11 

12 

12 

12 

12 

13 

13 

13 

13 

College  or 
Vocational 

T4„ 

14 

14 

14 

Training 

15 

15 

15 

15 

15 

16 

15 

Professional 

17 

17 

17 

17 

cr  Graduate 

18 

18 

13 

IS 

School 

19+ 

19+ 

19+ 

1  r- 
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20.  Which  answer  describes  the  water  supply  situation  in  your  community? 
  it  is  fluoridated 

  it  is  non-fluoridated 

  I  don't  know 

21.  Has  your  child  always  lived  in  your  present  community  since  birth? 

 yes         no     If  no,  please  fill  out  the  following:    Starting  with 

your  child's  first  residence,  list  below  in  order  the  cities  and  states 
in  which  your  child  has  lived  and  the  length  of  time  for  each  location. 


Ci  tv/Town 

w  i  w j  /    i  w nil 

State  Dura 

£  1  on 

*w  'wit 

(first  residence ) 
(2)  .   

(  t  mm ) 

( to ) 

(second  resiaence) 

(3) 

( from  j 

\  •  •    Will  / 

( to } 

(tnird  resiaence) 

(4) 

(from) 

(to) 

(Tourtn  resiaence J 

(5) 

(from ) 

(to) 

(fifth  resiaence) 

(from) 

(to) 

Please  provide  the  following: 
Your  name 

(first  name) 

Your  address 

(last  name) 

(street) 
Your  child's  name 

( town ) 

UlDJ 

Your  child's  school 

Your  child's  grade 
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Please  mark  an  x  in  the  box  next  to  your  answer  to  the  following  questions. 

n  -  1149  Ages  8,  12,   16  or.lv 

Z  of  Tocal  Mail  Z  Telephone 

1.  The  person  filling  out  this  questionnaire  is  the  n  -  282  n  -  91 

?n  mother  83  65 

10  father  11  9 

 l_male  guardian  or  relative  1  7 

 4_  female  guardian  or  relative  3  19 

2  other  2  1 

2.  Which  answer  best  describes  the  purpose  of  public  water  fluoridation? 

 2_  to  reduce  pollution  1  0 

 2_  to  improve  the  taste  of  the  water  2  0 

69  to  reduce  tooth  decay  73  42 

12  to  purify  the  water  12  1 

13  I  don't  know  11  57 

2  no  answer  1  0 

3.  Does  your  child  play  contact  sports  such  as  football,  hockey, 
lacrosse,  rugby,  boxing,  etc.? 

23  yes  34  net  asked 

63  no  64 

2  I  don't  know  2 


Boston 

4.     Does  your  child  wear  a  mouthguard  when  he/she  plays  contact 
sports?    Mouthguards  are  any  devices  which  are  supposed  to 
protect  the  teeth.  *  .. 

Mail  Tele^hcr.e 

 ]_  always  or  most  of  the  time 


 ^_  some  of  the  time  4 

22  hardly  ever  or  never  21 
 l_  I  don't  know  4 

60  doesn't  play  contact  sports  61 

•3    no  answer  3 

5.     Has  your  child  ever  had  an  injury  to  the  teeth?    Some  examples  of 
tooth  injuries  are  teeth  knocked  out,  broken  teeth,  and  chiDoed 
teeth. 

19  yes,  the  type  and  cause  of  injury  were   17     not  asked 

80  no  81 

 a 51  don't  know  1 

0.5   no  answer  1 


6.  Has  your  child  ever  had  his/her  teeth  straightened  by  using  braces 
or  bands  or  a  retainer  on  the  teeth? 

__8.5yes  .  12  5 

91  no  87  95 

0.51  don't  know  1  0 

7.  Do  you  think  his  or  her  teeth  need  straightening  by  using  braces 
or  bands  or  a  retainer  on  the  teeth? 

24  yes  29  13 

61  no  59  59 

13  I  don't  know  "  -s 

2  no  answer  1  Q 
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8.      Many  children  suck  their  thumbs  or  fingers,  sometimes  until  a 

fairly  late  age.    Did  your  child  ever  suck  his/her  thumb  or  finger? 

Mail  Teleohcr.e 

8  yes ,  still  does 


/ 


18  yes,  until  age 
74  no,  never  did 


20 
73 


not  asrcec 


9.     How  often  would  you  say  your  child  brushes  his/her  teeth? 

44  two  or  more  times  a  day  48 

45  about  once  a  day             .  41 
 6_  three  or  four  times  a  week  5 

5  once  or  twice  a  week  6 


noc  asked 


10.     Many  children  watch  television  and  eat  snack  foods  while  watching. 
Please  estimate  the  number  of  hours  per  day  your  child  watches 
television. 


hours  per  day  during 
the  week 


3  0 

16  1 

30  2 

22  3 

13  4 

6  5 


Mail 
3 

15 
33 
22 
12 
5 


3    5  or  more  3 

2  no  answer/  2 
don' t  know 


hours  per  day  during 
the  weekend 


2 
6 

13 
19 
20 
11 


24   5  or  more 

5 


Mail 
1 

6 
14 
22 
21 
10 
23 

3 


not  asicec 


Boston 


11.     How  frequently  does  your  child  eat  sweet  snacks  such  as  desserts, 
cookies,  candy,  jelly,  soft  drinks,  jello,  ice  cream,  pudding, 


Mail 

Tele 

1 

7 

43 

50 

39 

36 

12 

7 

 1_  never 

43  sometimes 
42  frequently 
13  always 

1  no  answer  Mail  Telephon 

12.     Does  your  child  now  use,  or  has  he/she  ever  used,  any  of  the 
following?    Check  all  that  apply. 

40  fluoride  tablets,  pills,  drops  or  vitamins  with  fluoride  46 
(If  yes,  for  how  many  years  _  ) 

 8  fluoride  rinse  at  home  (If  yes,  for  how  many  years   )        11  1 

 4  fluoride  rinse  at  school  (If  yes,- for  how  many  years   )  3 

48  fluoride  applied  at  the  dental  office  (If  yes,  for  how  many 

years  j  45  42 


79  fluoride  - oothpaste  (If  yes,  for  how  many  years   ) 


79  63 


13.  Has  your  chile  ever  been  to  the  dentist?    95   yes       5  no 
If  your  answer  was  no,  please  skip  to  question  19. 

14.  If  your  answer  to  question  13  was  yes,  what  was  the  approximate 
date  (month  and  year)  of  his/her  last  visit  as  best  you  can 
recall ? 

(montn )    "  (year) 


rcassacnusetts  Dggartmgnt  or  Public  Health  -  pentaj  neantn  survey 

Boston 

hi 

15.  What  was  the  reason  for  your  child's  last  visit  to  the  dentist? 
Check  all  that  apply. 

79  regular  check-up  30  S3 

.3  pain  5  0 

 3_  dental  accident  (tooth  knocked  out,  chipped,  etc.)  3 

10  other  10  2 

16.  What  happened  at  this  visit?    Check  all  that  apply. 

62  examination  62  48 

65  teeth  cleaned  64  54 

_39_  filling  36  50 

9  tooth  pulled  out  6  11 

9  other  3  21 

17.  Where  did  your  child  last  receive  dental  care? 

6o  private  dental  office  60  59 

 2_  dental  school  3  2 

 7_  cl  inic  7  3 

19  neighborhood  health  center  19  21 

5  hospital  dental  clinic  5  7 

l  other  :  0 

4  never  been  4 
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18.     Your  child's  dental  bills  are  paid  by 
50  parent/guardian 
33  Medicaid 
16  Insurance 
'2  other 


Boston 

Mail 

Telephone 

52 

36 

33 

27 

16 

27 

0 

10 

19.     The  next  question  is  about  you.    We  ask  it  so  that  we  will  be  able 
to  describe  our  sample  as  a  group.    Your  answers  will  not  be 
identified  with  you  in  any  way 

Please  circle  the  number  of  years  of  education  completed  by 
both  parents  of  the  child.    If  the  child  does  not  live  with 
his/her  parents,  circle  the  number  of  years  of  -completed- education 
for  the  guardians. 


Entire 


54 


28 

8 
3 


Male  Guardian 

Female  Soa-rdian 

fiU  oiler 

or  Keicuive 

Or   KB  13 w I Vc 

1 

i  *  . 

1 

•                         »     ti  ^  i.  w  . . 

1 

2 

2  . 

2 

2 

El  ementa  ry 

3 

3  .. 

3 

3 

School 

4-- 

4  "  . 

4 

4 

■5 

5  = 

5 

5 

6. 

6 

5 

6 

7 

7 

7 

7 

8 

8  • 

8 

8     6  S 

9 

9 

9 

9 

High 

1.0 

10 

10 

10 

School 

11 

n  * 

11 

11 

12 

12 

12 

12  55  70 

13 

13 

13 

13 

College  or 
Vocational 

14_ 

14 

14 

14 

Training 

15 

15 

15 

15 

16 

16 

15 

15  27 

Professional 

17 

17 

17 

17 

cr  Graduate 

18 

IS 

18 

IS 

School 

19+ 

19+ 

19+ 

19+10 

no  answer 
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20.    Which  answer  describes  the  water  supply  situation  in  your  coomuni ty? 

Mail  Telephone 

3a  it  is  fluoridated  38  21 

22  it  is  non-fluoridated  20  12 

39  I  don ' t  know  42  67 

3  no  answer  4  0 


Tel.     21.    Has  your  child  always  lived  in  your  present  community  since  birtn? 

2    no  answer 

76  yes    22   no     If  no,  please  fill  out  the  following:    Starting  with 
your  child's  first  residence,  list  below  in  order  the  cities  and  states 
in  which  your  child  has  lived  and  the  length  of  time  for  each  location. 


City /Town  State  Duration 


(first  residence) 

(2) 

(from) 

(to) 

(second  residence) 

(3) 

(from) 

(to; 

{ third  residence) 

M 

(from) 

(to) 

(fourtn  residence; 

( from ; 

(to) 

(nrth  residence) 

(from; 

(to; 

Please  provide  the  following: 
Your  name 

(first  name) 

Your  address 

(last  name) 

(street; 
Your  child's  name 

t town ) 

UipJ 

Your  child's  school 
Your  child's  grace 
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APPENDIX  IV 


DENTAL  SURVEY  RECORD 

INSTRUCTIONS  FOR  CODING 


I  Six  rows,  numoered  1-6,  are  used  for  marking  each 
"  tooth,  m  row  1  narn  P  or  D  according  as  the  tooth  is 
oer-r.anen:  or  Deciduous,  in  the  same  row  marx  S.  J,  or  5 
according  as  the  tooth  is  sound,  uneruotec,  or  extracted; 
otherwise  leave  alan*. 


2  Rows  2-5  reoresen:  eacn  surface.  Mark  F,  3,  «  3 
'  according  as  tne  surface  has  a  filling,  a  carious  lesion, 
or  doc.  If  tne  surface  is  sound,  leave  otank. 

3.  use  ordinary  penc.i-Not  bail  point  Den.  Connect  cots  by 
marking  through  the  crcoe-  letter.  Ease  coma  e:e  ,  «nen 
making  changes  or  corrections. 


NAME  OF  SUBJECT 


DATE  OF  EXAM 
__  SCH/GRADE 


3  A  v 


!  t,  a 


j-.  B  »»  •  * 
■      .      »     »  » 


—     *     SI  — 


s-.  a  -  *  » 
.    «    •    «  • 


U  O  O  uj 

MM! 

.    _    .-.    n    »    i*    J    *-    =  ' 

OK  <OW 

■ 

H 

7    .    -    «         -    «     '  * 

vtUlOOJ 

(/t  LU  X 

S 


e   School  Town  

mil  10  Ci*  dial*  is  «*amin«rj  la  it  3  arz  sequence  number} 


in     "  „rm  jjj,   mmm  3o 


3  s»Ci-MAU^  i»ra*Ats) 

Mill  MONTH  AMD  TgflR  OP  5tim 


□□□□□□ 


ival  Inflammation 


I    I    i    PISTIL  ]Aj 

ft 


77'  Ifl  MM  TCWM  CP  <o*oou 
—  j  1 


ma 


1  □  □  R  °'N0 


2 

T      1  » 

1  . 

f 

I    6  i 

7  i 

?  i 

9 

t   !0  i    II   I   \Z  1   1"  l 

in  1 

1  i  i 

i 

1    !  1 

1  1 

1    i  ! 

t  1 

iJ 

»| 

| 

1    1    1    1    i    l    1    1  1 

1  1 

j  ! 

t 

1    «  I 

1  1 

1    .  1 

T  1 

|  1 

1    t    1    t    1    1    1    t  < 

. 

i  1 

M 

•  30  4 

sq  1 

is 

1  i7  1 

24  ' 

ir  1 

H 

1?  ' 

MASSACHUSETTS  DEPARTMENT  01  PUBLIC  HEALTH 
Division  of  Preventive  Medicine 
Forsyth  Denial  Center 


Your  child's  teeth  have  been  examined  by  the  dentist,  and  have  been  found 
to  be  in  Class 


An  explanation  of  our  classification  3vstem  is  as  follows 


CLASS 

I  - 

Apparently  not  requiring  any 
to  this  type  of  examination 

CLASS 

II  - 

Treatment  required 

CLASS 

III  - 

Early  Treatment  required 

CLASS 

IV  - 

IMMEDIATE  TREATMENT  REQUIRED 
DUE  TO  PAIN  AND/OR  INFECTION 

Children  in  CLASS  I  should  continue  regular  visits  to  the  family  dentist, 
who  may  find  newly  developing  cavities  or  small  cavities  that  escaped  our 
detection,  especially  since  we  did  not  take  x-rays. 

If  your  child  is  in  CLASS  II,  inform  your  family  dentist  at  your  next 
regularly  scheduled  check-up.     He  aay  not  feel  that  treatment  is  imperative, 
and  you  should  rely  on  his  judgment. 

Children  in  CLASS  III  should  be  seen  by  a  dentist  as  soon  as  possible. 
Children  in  CLASS  IV  should  be  seen  immediately. 


Paul  J.  DePsola,  D.D.S 
Program  Director 


350  1  037 
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